Polyphenolic vegetable complexes are active antioxidants and play an important role in the processes of free radicals quenching in the human body. The aim of the work was to develop an immobilization method as a way for improving the stability of polyphenols in dried cowberry squeezing extract (DCSE) and to develop semi-finished minced meat products with antioxidant effect without changing their nutritional value. Experiments were carried out to study the nutritional value of DCSE. The presence of a large number of polyphenolic compounds in DCSE and a high radical-binding ability of the extract were revealed. Based on the mathematical planning method, an offal paste composition was obtained, which was used to obtain pellets, and the formulation of semi-finished minced meat products with pellets was optimized. It was established that preliminary immobilization of DCSE on offal pellets components allows to increase the level of total antioxidant content in the minced meat. Subsequent heat treatment of semi-finished minced meat products produced from such minced meat showed an increase in stability and, thus, bioavailability of antioxidants and the possibility of obtaining a finished product with antioxidant effect. The antioxidant effect of cowberry squeezing extract in the meat system is proved: accumulation of lipid oxidative decomposition products in the meat system during storage of frozen semi-finished minced meat products was inhibited to a greater extent when using offal pellets with immobilized compounds of cowberry squeezing extract. method development for improving the stability of vegetable polyphenol complexes for semi-finished minced meat products with antioxidant effect. Theory and practice of meat processing.
Introduction
In meat production, quick-frozen semi-finished minced meat products play a significant role. The advantage of this type of food is the possibility of long-term storage at low temperatures and quick preparation of a hot dish with high nutritional value.
At the same time, meat products do not have enough micronutrients in their composition and contain a certain amount of fat undergoing oxidative changes during storage, which may negatively affect the consumer properties of the product.
Constantly growing impact of chemical and non-chemical factors on the human body may decrease overall resistance of the body as a result of adaptive and protective mechanisms decompensation. Currently, one of the main cellular mechanisms of adaptation, i. e. the antioxidant system of the body, is of increasing interest of researchers.
The main source of antioxidants are products of vegetable origin: vegetables, fruits, juices, tea, etc. The antioxidant potential of products may be considered not only as functionality aspect, but also as one of the aspects of maintaining the quality of food products [1, 2, 3, 4, 5, 6, 7, 8, 9, 10] . It should be noted that various profiles of the biologically active substances in vegetables, fruits and other vegetable products are explained not only by genetics, but also by other factors, including climatic, agricultural and other ones.
So, in [11, 12] , the authors present the results of experimental studies evaluating the antioxidant activity of spicy herbs and onion. It is shown that the content of phenolic compounds in spicy herbs varies depending on the type of spice and on the extent of ripening. The authors conclude that the studied spicy herbs and onion have the ability to quench free radicals, prevent lipid oxidation, and exhibit reducing properties. The addition of spicy herbs (dill, parsley, basil, rosemary, oregano) and onion in food, including meat, allows enriching them with natural phenolic compounds.
Analysis and comparative evaluation of antioxidant activity and the content of prooxidant factors in various types of food raw materials and food products, primarily of vegetable origin, i. e. vegetables, fruits, drinks, juices, various crops, bakery and confectionery products, are given in a number of works [13, 14] .
The work [15] studies total antioxidant content in water/ alcohol infusion of rose hips and barberry fruits and their use as food additives with antioxidant effect in the production of meat products.
Natural antioxidants have significant advantages over artificial ones: they contain a natural complex of biologically active substances in an available and digestible form. Such sources of antioxidants include many berries, for example, cowberry and cranberry, which are especially abundant in the Siberian forests [16] .
One of the methods of berries processing is the production of juices, in the production of which 20-35% of waste is formed consisting of peel and seeds, i. e. so-called squeezing. In the best case, they may be used as livestock feed. In the worst case, they may be disposed. Although squeezing has the greatest antioxidant potential, since it contains a complex of vitamins (C and B), organic acids (benzoic, citric, malic, sorbic), minerals (Na, K, Ca, Mn) and an increased content of dietary fiber [17, 18, 19] .
Recycled berry processing products have already widely used in wine industry in the form of pastes obtained from frozen squeezing [20] . It is proposed to use dried and crushed squeezing to enrich confectionery, bakery and meat products [21, 22, 23] . In the work, it was found that in terms of antioxidant properties (reducing strength by the FRAP method, antioxidant activity in the linoleic acid system, antioxidant activity by the DPPH method), squeezing is the best, while juices are significantly inferior to berries. Thus, squeezing is a valuable product containing more antioxidants than the initial raw material and having a high rate of antioxidant activity.
We have developed a technology for producing dried cowberry squeezing extract (DCSE) with antimicrobial and pronounced antioxidant effects [24] . In [25] , the effect of dried extract from cranberry squeezing on the antioxidant and consumer properties of sugar cookies was investigated. The finished product, enriched with cranberry extract, was characterized by a high content of water-soluble antioxidants and had good consumer properties.
The level of bioflavonoids in food products depends both on the production technology and on storage duration and conditions of both raw materials and the products obtained from them. Cooking has a significant impact on the level of polyphenolic components. Simple peel cutting-off from fruits, vegetables, and berries may lead to a significant decrease in the content of bioflavonoids in them, which are usually present in significant quantities in the outer, and not in the inner part of fruits, berries, and vegetables [26] .
Thus, the study of the actual content of compounds with antioxidant effect in finished products (after technological processing, cooking), increasing the efficiency and real assessment of the enriched dietary products contribution to the antioxidant status of the human body is extremely relevant.
The aim of this work was to develop a method for improving the stability of polyphenol complex isolated from cowberry squeezing and to formulate semi-finished minced meat products with high nutritional value and antioxidant effect.
Materials and methods
To conduct experimental studies, frozen beef offals from Buryat cattle were selected. The objects of research at the first stage were the beef offals, i. e. rumen, lungs, and diaphragm. The objects of research at the second stage were the dried cowberry squeezing extract (DCSE), minced meat and semifinished minced meat products.
At the first stage of the experiment, the nutritional value of beef offals was investigated; offal paste formulation was optimized, which included alginate-containing food additive as a texture-forming component, KF Stabipro FAT in the amount of 4%. KF Stabipro FAT food additive was preliminarily subjected to hydration before its usage.
At the second stage, DCSE properties were studied, which was obtained by the following technology: squeezing formed after the juice was squeezed from cowberry growing in Transbaikalia was dried under infrared radiation at a temperature of 40 °C for 50 min to 10% moisture. Then, dried squeezing was subjected to grinding and further extraction with a water-alcohol solution using a microwave field. The obtained extracts were filtered, concentrated on a rotary evaporator at a temperature of 45 °C and then dried to obtain a powder [24] .
At the next stage, in the course of the experiment, minced meat samples were prepared according to the formulation, which consisted of 2-grade trimmed beef and semi-fat trimmed pork (Control 1). Test 1 -samples of steaks from minced meat, into which 0.2% DCSE was added. Control 2 -steaks from minced meat with pellets (based on ground beef rumen, lungs, diaphragm, alginatecontaining additive). Test 2 -steak sample with pellets, on the components of which 0.2% DCSE was preliminarily immobilized. Pellets have been used to replace basic raw materials and to study the possibility of DCSE polyphenols sorption on protein molecules. Alginate-containing additive was used as an enhancer of functional and technological characteristics.
To evaluate the antioxidant activity of the studied samples, the amperometric measurement of total antioxidant content (TAC) in quercetin equivalent was performed. To determine TAC, sample preparation was carried out by aqueous extraction of the test samples with bidistilled water to isolate water-soluble compounds with antioxidant effect. Total antioxidant content was determined by amperometric method using Tsvet Yauza-01-AA instrument. To construct calibration graphs, quercetin solutions were used [27] .
The extraction efficiency was estimated by the number of phenolic compounds isolated with spectrophotometric method using the Folin-Ciocalteu reagent. The content of benzoic acid was investigated using the HPLC method. The pH value was determined by potentiometric method.
A spectrophotometric method with 2,2-diphenyl-1-picryl hydrazyl chromogen radical (DPPH) was used to determine the radical-binding ability (RBA) of the extracts. The method is based on the reaction of DPPH dissolved in ethanol with an antioxidant sample. Radical-binding ability was calculated as EC 50 , i. e. the concentration of the initial extract required for quenching of 50% DPPH radicals [28] .
During the experiments, the physical and chemical parameters characterizing the quality of semi-finished meat product were studied. Protein content was evaluated by the Kjeldahl method. Collagen content was evaluated by the amount of oxyproline (treating the analyzed sample with a solution of perchloric acid for 4 hours under heating conditions in a water bath at 100 °C, neutralization of the reaction mixture with sodium hydroxide, addition of propanol-2 and a solution of chloramine-T in acetatecitrate buffer, followed by treatment with a solution of paradimethylaminobenzaldehyde in a mixture of 57% solution of perchloric acid and propanol-2, heating for 25 minutes at 60 °C and photometric analysis of the resulting colored solution). Elastin content was evaluated by gravimetric method, and fat by Soxhlet method. Moisture was evaluated by drying to constant weight, ash by dry ashing, and amino acid composition by chromatographic method.
Sensory analysis of semi-finished minced meat products were carried out according to a 9-point scale. Peroxide value in the samples was determined by a method based on the interaction of the oxidation products of fatty raw materials (peroxides and hydroperoxides) with potassium iodide in a solution of acetic acid and chloroform, followed by quantitative determination of the iodine released by the sodium thiosulfate solution with the titrimetric method.
The experiments were performed in triplicate; statistical processing of the obtained experimental data was carried out using the Microsoft Excel software.
Results and discussion
In order to improve stability of the antioxidant polyphenolic complex from cowberry squeezing, offal paste based pellets were developed, into which an extract was added to sorb biologically active substances of DCSE on the protein components of the paste. When developing the formulation of pellets, the aim was to adequately replace part of raw meat with offals. Currently, low-value offals, such as lungs, rumen, etc., are either sold frozen or transferred to the production of feed. Although it is known that offals contain valuable proteins. Table 1 presents the content of the main components in the studied offals obtained when slaughtering Buryat cattle. The data in Table 1 indicate that the moisture content in rumen is 1.66% higher than in lungs and 2.98% higher than in diaphragm. Protein content is quite high in all types of offals and amounted to 68 to 77%, the difference was within statistical error. Offal proteins include both complete ones and low-value connective tissue proteins, which play a role in the gastrointestinal processes.
To analyze the protein composition of beef offals, comparative diagrams were constructed ( Fig. 1 ), which clearly show that complete proteins, such as myoglobin, albumin, globulin and others, prevail in the lungs and diaphragm, which amounted to 63.4 to 71.1%. Rumen generally contains low-value proteins, mainly collagen (70.4%), however, complete proteins are present, and their mass fraction is almost 30%.
In accordance with the aim, the possibility of creating pellets based on offal paste for the adequate replacement of minced meat and the immobilization of biologically active substances from dried cowberry squeezing extract on pellet protein components to increase their stability during processing and heat exposure was studied.
To achieve this, studies were carried out to replace a portion of the meat in the formulation of minced steak with pellets developed on the basis of offal paste and alginatecontaining additive. The replacement is justified not only by the rational use of animal by-products, but also by reducing the cost of the finished product and the need to introduce polyphenolic micronutrients into the meat product in an effective dose. To preserve the nutritional value of the product and adequate meat replacement, the method of mathematical Sensory analysis of semi-finished minced meat products were carried out according to a 9-point scale. Peroxide value in the samples was determined by a method based on the interaction of the oxidation products of fatty raw materials (peroxides and hydroperoxides) with potassium iodide in a solution of acetic acid and chloroform, followed by quantitative determination of the iodine released by the sodium thiosulfate solution with the titrimetric method.
To analyze the protein composition of beef offals, comparative diagrams were constructed ( Fig. 1) , which clearly show that complete proteins, such as myoglobin, albumin, globulin and others, prevail in the lungs and diaphragm, which amounted to 63.4 to 71.1%. Rumen generally contains low-value proteins, mainly collagen (70.4%), however, complete proteins are present, and their mass fraction is almost 30%. Offals were prepared by thawing, cleaning and washing, then finely ground to a paste-like consistency. To determine the optimal ratio of offals in the composition of the paste, its formulation was optimized using the «Solution Search» tool in Microsoft Excel software, which resulted in the following ratio: diaphragm 40%, rumen 30%, lung 30%. The paste was red, without any off-odor. To improve the functional and technological characteristics of the paste used, KF Stabipro FAT food additive containing sodium alginate, calcium pyrophosphate and calcium sulfate was introduced. To stabilize the texture of the resulting mixture, it was kept in a refrigerator at a temperature of 5 °C for 12 hours. The obtained hardened mass had an elastic consistency, red color and no off-odor. Then it was passed through a meat grinder (3 mm diameter) and so-called pellets were obtained, which were added into the composition of minced meat for steaks.
Formulation of minced steaks with pellets was developed by computer optimization using an integrated model that takes into account the chemical and amino acid composition of the ingredients.
To carry out the calculation of the formulation, a mathematical model was developed that included both the initial (protein, fat, amino acid content - Table 2 ) and output data (optimal ratio of the formulation ingredients and the value of the optimality test). The conditions in the mathematical model of the optimal steaks composition are described as a system of inequalities, where: х 1 is 2-grade trimmed beef; х 2 is semi-fat trimmed pork; х 3 is offal pellets. The limitations for the system of inequalities are presented by the indicators of biological value and chemical composition ( Table 3) . As a result of problem solving, the formulation options of the finished product were obtained presented in Table 4 . In accordance with Table 4 , samples of minced meat and minced steaks were produced and their sensory characteristics were analyzed. The analysis showed that the addition of pellets at the level of more than 15% reduces the overall sensory quality of the finished products; therefore, for the further experiments, option 2 formulation was chosen.
The predicted quality indicators of the developed minced steaks with pellets, which were obtained when solving the inequalities of the mathematical model, are shown in Table 5 . The data showed that as a result of formulation development for minced steaks with pellets, their composition is close to the content of the main substances in meat steaks.
At the next stage, the possibility of effective enrichment of semi-finished minced meat products with DCSE compounds was studied. The dry extract is obtained from by-products of juice production: the remaining squeezing after separation of the liquid pulp is not further processed and is considered waste. Squeezing, which consists of cowberry peel and seeds contains the largest number of biologically active compounds with high pharmacological characteristics [25] .
DCSE preparation technology is presented in [24] . DCSE is a free-flowing mass of sweet and sour, harsh flavor with cowberry aroma and maroon color. The dry texture of the concentrated extract provides a high concentration of biologically active substances, so even a small dose of DCSE in a meat product may provide it with functional properties; however, some technological difficulties are associated with this. Table 6 presents physical and chemical characteristics of squeezing extract from cowberry growing in Transbaikalia. The data in Table 6 indicate that cowberry squeezing extract has a low pH of 3.23 due to the high concentration of organic acids in DCSE. Significant total antioxidant content was found, which amounted to 382.5 mg/g of dry extract. The main components with antioxidant properties are polyphenols, the concentration of which is up to 6.62%. More than half of the polyphenols in cowberry are anthocyanins (3.59%), which are able to quench almost all types of reactive oxygen and nitrogen species four times more effective than ascorbate and α-tocopherol.
A high content of benzoic acid (1.33%) was found in DCSE, which is typical for cowberry fruits. That is why the berries may be stored for a long time without spoilage. Benzoic acid is known to have antimicrobial and even bactericidal effects.
Free radicals that occur in the body as a result of a homolytic rupture of chemical bonds due to a number of conditions (temperature, radiation, stress, improper nutrition, etc.) have a maximum destructive effect on human cells. Level of free radicals binding characterizes the ability of the antioxidant to resist the development of the so-called oxidative stress. Among several methods for studying antiradical activity, the method using 2,2-diphenyl-1-picryl hydrazyl is widely used and is the most acclaimed [29] . Figure 2 shows radical-binding ability of dried cowberry squeezing extract.
According to the data obtained, 50% of DPPH radical binding is achieved at a concentration of cowberry extract of 50.5 μg/ml, and 80% at 80.3 μg/ml. The high antiradical activity of apple and grape squeezing, which exceed the corresponding indices of berries and juices, is reported by the authors in [30] .
To enrich semi-finished minced meat products with antioxidants, experimental studies were conducted on the addition of DCSE in the amount of 0.2% in dry form, hydrated in process water, and preliminarily sorbed on offal paste ingredients. Samples of minced meat were prepared and total antioxidant content was studied in minced meat and finished minced steaks after steam treatment at 80-85 °C for 20 minutes (Figure 3 ).
The data presented in Figure 3 indicate that antioxidants are present in minced meat of steak (Control 1) in an amount of 30.1 mg/100 g of minced meat. With the introduction According to the data obtained, 50% of DPPH radical binding is achieved at a concentration of cowberry extract of 50.5 μg/ml, and 80% at 80.3 μg/ml. The high antiradical activity of apple and grape squeezing, which exceed the corresponding indices of berries and juices, is reported by the authors in [30] .
To enrich semi-finished minced meat products with antioxidants, experimental studies were conducted on the addition of DCSE in the amount of 0.2% in dry form, hydrated in process water, and preliminarily sorbed on offal paste ingredients. Samples of minced meat were prepared and total antioxidant content was studied in minced meat and finished minced steaks after steam treatment at 80-85 °C for 20 minutes (Figure 3 ). According to the data obtained, 50% of DPPH radical binding is achieved at a concentration of cowberry extract of 50.5 μg/ml, and 80% at 80.3 μg/ml. The high antiradical activity of apple and grape squeezing, which exceed the corresponding indices of berries and juices, is reported by the authors in [30] .
To enrich semi-finished minced meat products with antioxidants, experimental studies were conducted on the addition of DCSE in the amount of 0.2% in dry form, hydrated in process water, and preliminarily sorbed on offal paste ingredients. Samples of minced meat were prepared and total antioxidant content was studied in minced meat and finished minced steaks after steam treatment at 80-85 °C for 20 minutes (Figure 3) . of 0.2% DCSE (Test 1), TAC increased almost twice and amounted to 59.1 mg/100 g of minced meat. When adding pellets without DCSE to minced meat (Control 2), the antioxidant content remained almost unchanged compared to Control 1 and amounted to 31.0 mg/100 g of minced meat. With the addition of 0.2% DCSE sorbed on pellets (Test 2), TAC increased 2.27 times and amounted to 70.3 mg/100 g of minced meat. The increase in total antioxidant content with preliminarily immobilization of DCSE compounds compared to simple addition of the dry extract was 19%, which indicates the efficiency of polyphenolic compounds sorption when pre-incubated with pellets. Proteins of connective tissue in offals, mainly collagen, have high sorption abilities. Fine grinding of offals to a paste also provides optimal conditions for sorption of polyphenols. The collagen molecule contains a significant amount of diamino and amino dicarboxylic acids with a large number of side polar groups that are able to bind other molecules, e. g. polyphenols. Furthermore, the introduction of alginate-containing additive suggests the possibility of retaining polyphenolic compounds by sodium alginate polymolecules.
Further, antioxidants losses during heat treatment of minced steaks were studied. Since these are products without a cover, there is a high probability of TAC losses in finished products intended for consumption. The data presented in Figure 3 indicated that all samples showed a decrease in TAC after heat treatment. Thus, in the finished product (control 1), there was a decrease in antioxidant content by 23.6% compared with minced meat. In Test 1, with the addition of 0.2% DCSE, the losses were less (18.8%), apparently due to the initial high TAC level (almost 2 times higher compared to control).
Based on the data in Figure 3 , TAC reduction after heat treatment in the finished product with pellets ( Control 2) was 20%. A significant reduction in TAC losses in the finished product (Test 2) should be noted, in which DCSE was preliminarily sorbed on pellets. Losses amounted to only 7.5%.
The data presented prove the effectiveness of DCSE polyphenols immobilization, as losses in Test 2 decreased by 2.5 times compared with Test 1.
In accordance with the current «Recommended levels of consumption of food and biologically active substances. Guidelines. MR 2.3.1.1915-04» (approved by Rospotrebnadzor 07/02/2004), the average consumption rate of antioxidant polyphenols for a healthy population is 250-300 mg/day. In our proposed formulation of minced steaks containing pellets with immobilized DCSE, the TAC level is 70.3 mg/100 g of the finished product, which provides 23.4 to 28.1% of the daily requirement for antioxidants and represents a functional food with antioxidant effect.
The sensory characteristics of finished minced steaks were investigated ( Figure 4 ).
As shown in Figure 4 , the studied samples almost did not differ in their sensory characteristics. Test 1 sample was as close as possible to Control 1 sample. Control 2 and Test 2 had more dense texture, elastic, pleasant to the taste. As a result, overall estimates of indicators characterizing the consumer properties of the finished product turned out to be at the same level in the control and test samples.
Polyphenols also have antioxidant activity; in this connection, the effect of DCSE on the dynamics of peroxide value during storage of minced steaks was investigated. For a comparative study, a steak sample with pellets (Control) and a steak sample with pellets containing immobilized DCSE (Test) were selected. Figure 5 shows the influence of DCSE on the dynamics of fat oxidation process in the control and test minced steaks. Quick-frozen semi-finished minced meat products in sealed packaging may be stored for three months at a temperature of minus 18 °C. According to the data presented in Figure 5 , there is an irreversible process of fat self-oxidation in semi-finished products with the accumulation of primary fat degradation products. Immediately after production, peroxide value in test samples was 0.45 mmol O/kg. After storage of the frozen finished products at a temperature of minus 18 °C for one month, the peroxide value increased in the control up to the level of 1.23 mmol O/kg, and in the test sample up to 1.04 mmol O/kg. After two months of oxidative process, peroxide value in the control was already 1.75 mmol O/kg (3 times increase), and in the test 1.61 mmol O/ kg (2.5 times increase). After months, when the shelf life of frozen semi-finished minced meat products was reached, the peroxide value in the control sample increased to 1.95 mmol O/kg, while remaining within the prescribed range. In the test sample, after three months, the peroxide value was 1.78 mmol O/kg. Based on the data obtained, the effect of lipid self-oxidation inhibition in the meat system with the addition of DCSE was found. The beneficial effect of natural antioxidants on oxidative reactions inhibition during storage of both minced semi-finished meat products and finished products was noted in [31] .
Conclusion
Thus, as a result of experimental studies, it was found that the addition of DCSE, which has a high antioxidant effect, into the formulation of semi-finished minced meat products allows obtaining a finished product with an antioxidant effect. It was established that preliminary mixing of DCSE with offal-based pellets and subsequent ageing of the mixture make it possible to increase the content of antioxidants both in semi-finished and in finished products due to sorption of DCSE polyphenols on ingredients of offal paste. Sorption of polyphenols allows improving antioxidant stability during the technological and thermal processing of minced steaks, thereby providing 23.4 to 28.1% of the daily requirement for antioxidants when consuming 100 grams of the finished product. The use of pellets allows not only to reduce the consumption of basic raw materials, but also to ensure adequate preservation of the nutritional value of the finished meat product. Antioxidants of DCSE have antioxidative properties and reduce the accumulation of primary lipid degradation products, thus ensuring high consumer properties of the finished product and the possibility of shelf life extending for quick-frozen semi-finished minced meat products. Quick-frozen semi-finished minced meat products in sealed packaging may be stored for three months at a temperature of minus 18 °C. According to the data presented in Figure 5 , there is an irreversible process of fat self-oxidation in semi-finished products with the accumulation of primary fat degradation products. Immediately after production, peroxide value in test samples was 0.45 mmol O/kg. After storage of the frozen finished products at a temperature of minus 18 °С for one month, the peroxide value increased in the control up to the level of 1.23 mmol O/kg, and in the test sample up to 1.04 mmol O/kg. After two months of oxidative process, peroxide value in the control was already 1.75 mmol O/kg (3 times increase), and in the test 1.61 mmol O/kg (2.5 times increase). After months, when the shelf life of frozen semi-finished minced meat products was reached, the peroxide value in the control sample increased to 1.95 mmol O/kg, while remaining within the prescribed range. In the test sample, after three months, the peroxide value was 1.78 mmol O/kg. Based on the data obtained, the effect of lipid self-oxidation inhibition in the meat system with the addition of DCSE was found. The beneficial effect of natural antioxidants on oxidative reactions inhibition during storage of both minced semifinished meat products and finished products was noted in [31] .
Thus, as a result of experimental studies, it was found that the addition of DCSE, which has a high antioxidant effect, into the formulation of semi-finished minced meat products allows obtaining a finished product with an antioxidant effect. It was established that preliminary mixing of DCSE with offal-based pellets and subsequent ageing of the mixture make it possible to increase the content of antioxidants both in semi-finished and in finished products due to sorption of DCSE polyphenols on ingredients of offal paste. Sorption of polyphenols allows improving antioxidant stability during the technological and thermal processing of minced steaks, thereby providing 23.4 to 28.1% of the daily requirement for antioxidants when consuming 100 grams of the finished product. The use of pellets allows not only to reduce the consumption of basic raw materials, but also to ensure adequate preservation of the nutritional value of the finished meat product. Antioxidants of DCSE have antioxidative properties and 
